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Study Group of Northern New England (VSGNNE)
J.L. Cronenwett, D.S. Likosky, M.T. Russell, J. Eldrup-Jorgensen,
A.C. Stanley and B.W. Nolan for the VSGNNE
Objective. A regional cooperative data registry was organized for carotid
endarterectomy (CEA), lower extremity bypass (LEB), and infrarenal abdom-
inal aortic aneurysm (AAA) repair (open and endovascular) procedures in
Northern New England to allow benchmarking among centers for quality as-
surance and improvement activities.
Methods. Since January 2003, 48 vascular surgeons from nine hospitals in
Maine, New Hampshire, and Vermont (25 to 615 beds) have prospectively re-
corded patient, procedure, and in-hospital patient outcome data. Results plus
1-year follow-up data analyzed at a central site are reported anonymously to
each center at semiannual meetings where care processes and regional bench-
marks are discussed.Mortality and compliancewith procedure entrywere val-
idated by independent comparison with hospital administrative data. Initial
improvement efforts focused on optimizing preoperative medication usage.
Results. A total of 6143 operations were entered into the registry through De-
cember 2006. In-hospital stroke or death after CEA was 1.0%, major amputa-
tion or death after LEB was 3.8%, and mortality was 2.9% after elective open
and 0.4% after endovascular repair. Variation in results between centers and
surgeons provides opportunity for further quality improvement. Any postop-
erative complication increased median length of stay by 3 days. Process im-
provement efforts initiated in 2004 increased preoperative b-blocker
administration from 72% to 91%, antiplatelet agents from 73% to 83%, and
statins from 54% to 72% (all P < .001). Procedure volume and discharge status
validation with administrative data led to 99% of appropriate operations
being reported to the registry. Mortality was accurately reported to the data
registry for all patients.
Conclusion. This validated regional data registry within a quality improve-
ment initiative has been associatedwith improved preoperativemedicationus-
age. It provides a potential vehicle for future public and pay-for-performance
reporting and has the potential to improve patient outcomes. It has been sus-
tained for >4 years and is a model that could be adopted by other regions.
Neurologic complications associated with endovascular repair of
thoracic aortic pathology: Incidence and risk factors. A study from the
European Collaborators on Stent/Graft Techniques for Aortic
Aneurysm Repair (EUROSTAR) Registry
J. Buth, P.L. Harris, R. Hobo, R. van Eps, P. Cuypers, L. Duijm and
X. Tielbeek
Objective. Endovascular treatment of thoracic aortic disease may be associ-
ated with severe neurologic complications. The current study used the data
of a multicenter registry to assess of the incidence and the risk factors for
paraplegia or paraparesis and intracranial stroke.
Methods. The European Collaborators on Stent/Graft Techniques for Aortic
Aneurysm Repair (EUROSTAR) database prospectively enrolled 606 patients.
Thoracic pathologies with urgent or elective presentation, which included de-
generative aneurysm in 291, aortic dissection in 215, traumatic rupture in 67,
anastomotic false aneurysm in 24, and infectious or nonspecified disorders in
9. Study end points included evidence of perioperative spinal cord ischemia
(SCI) or stroke. Univariate analysis and multivariate regression models were
used to assess the significance of clinical factors that potentially influenced
the occurrence of neurological sequelae.
Results. Paraplegia or paraparesis developed in 15 patients (2.5%) and stroke
in 19 (3.1%); two patients had both complications. At multivariate regression
analysis, independent correlation with SCI was observed for four factors: (1)
left subclavian artery covering without revascularization (odds ratio [OR],
3.9; P = .027), (2) renal failure (OR, 3.6; P = .02), (3) concomitant open abdom-
inal aorta surgery (OR, 5.5; P = .037) and (4) three or more stent grafts used
(OR, 3.5; P = .043). In patients with perioperative stroke, two correlating
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and (2) female sex (OR, 3.3; P = .023). A neurologic complication (paraplegia
or stroke) developed in 8.4% of the patients in whom left subclavian covering
was required compared with 0% of patients with prophylactic revasculariza-
tion (P = .049).
Conclusion. Perioperative paraplegia or paraparesis was significantly associ-
ated with blockage of the left subclavian artery without revascularization.
The clinical significance of this source of collateral perfusion of the spinal
cord had not been confirmed previously. Intracranial stroke was associated
with lengthy manipulation of wires, catheters, and introducer sheaths within
the aortic arch, reflected by a longer duration of the procedure.
Carotid endarterectomy was performed with lower stroke and death
rates than carotid artery stenting in the United States in 2003 and 2004
J.T. McPhee, J.S. Hill, R.G. Ciocca, L.M. Messina and M.H. Eslami
Objective. Although carotid endarterectomy (CEA) is the gold standard for
the treatment of carotid artery stenosis, the recent United States Food and
Drug Administration approval of carotid artery stenting (CAS) may have
led to its widespread use outside of clinical trials and registries. This study
compared in-hospital postoperative stroke and mortality rates after CAS
and CEA at the national level.
Methods. The Nationwide Inpatient Sample (NIS) was queried to identify all
patient-discharges that occurred for revascularization of carotid artery steno-
sis. The International Classification of Diseases, 9th Revision, Clinical Modification
procedure codes for CEA (38.12), CAS (00.63), and insertion of noncoronary
stents (39.50, 39.90) were used in conjunction with the diagnostic codes for
carotid artery stenosis, with (433.11) and without (433.10) stroke. Primary out-
come measures included in-hospital postoperative stroke and death rates.
Univariate analyses of categoric variables were performed using Rao-Scott
c2. Multivariate logistic regressions were performed to evaluate independent
predictors of postoperative stroke and mortality. Adjustment was made for
age, sex, medical comorbidities, admission diagnosis, procedure type, year,
and hospital type.
Results. During the calendar years 2003 and 2004, an estimated 259,080 carotid
revascularization procedures were performed in the United States. CAS had
a higher rate of in-hospital postoperative stroke (2.1% vs 0.88%, P < .0001)
and higher postoperative mortality (1.3% vs 0.39%) than CEA. For asymptom-
atic patients (92%), the postoperative stroke rate was significantly higher for
CAS than CEA (1.8% vs 0.86%, P < .0001), but the mortality rate was similar
(0.44% vs 0.36%, P = .36). For symptomatic patients (8%), the rates for postop-
erative stroke (4.2% vs 1.1%, P < .0001) and mortality (7.5% vs 1.0%, P < .0001)
were significantly higher after CAS. Bymultivariate regression, CASwas inde-
pendently predictive of postoperative stroke (odds ratio [OR], 2.49; 95% confi-
dence interval [CI], 1.91 to 3.25). CAS was also associated with in-hospital
postoperative mortality for asymptomatic (OR, 2.37; 95% CI, 1.46 to 3.84) and
symptomatic (OR, 2.64; 95% CI, 1.89 to 3.69) patients.
Conclusions. As determined from a large representative national sample in-
cluding the years 2003 and 2004, the in-hospital stroke rate after CAS for
asymptomatic patients was twofold higher than after CEA. For symptomatic
patients, the respective in-hospital stroke and mortality rates were fourfold
and sevenfold higher. These unexpected results indicate that further random-
ized controlled trials with homogenous symptomatic and asymptomatic pa-
tient groups should be performed.
Measurement and impact of proximal and distal tortuosity in carotid
stenting procedures
G. Faggioli, M. Ferri, M. Gargiulo, A. Freyrie, F. Fratesi, L. Manzoli and
A. Stella
Background. Proximal and distal carotid tortuosity is considered of para-
mount importance in carotid artery stenting (CAS) procedures. Specifically,
distal internal carotid coiling or kinking is thought to interfere with properovember 2007  745/747
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arch is also considered a key factor in CAS success; however, no standardized
method of evaluation of these indicators is available in the literature. We have
evaluated the impact of arch angulation and proximal and distal tortuosity in
a series of CAS procedures.
Methods. In patients undergoing CAS, arch angulation and tortuosity of both
common and distal internal carotid arteries were evaluated prospectively by
calculating the sum of all angles diverging from the ideal straight axis, consid-
ering a 90  ideal angle for the origin from the arch (tortuosity index, TI). All
procedures were through a transfemoral approach and with distal protection.
Results were correlated with technical procedural success (residual stenosis
<30%) and neurologic complication by Student t test. Multivariate logistic re-
gression analysis was conducted to identify independent predictors of results.
Results. In a group of 298 CAS procedures, the mean proximal TI was 111.9 
96.77  and the mean distal TI was 123.4   117.47 . Technical success was ob-
tained in 272 patients (91.2%). Causes for the 26 technical failures were inca-
pacity to obtain stable proximal access in 25 (96.1%), and uncrossable stenosis
in one (3.9%). Neurologic protection was achieved with distal filters in all
cases. Neurologic complications occurred in 23 patients (7.7%), consisting
of 16 transient ischemic attacks and seven minor strokes. The proximal TI
was significantly greater in the 26 cases of technical failure (158.4  
102.2  vs 107.6   95.3 , P = .01). The distal TI was not different in the two
groups (89   99.1  vs 126.5   118.6 , P = .11). Similarly, the proximal TI
was significantly greater in neurologic complications (162.8   111.8  vs
107.6   18.2 , P = .03); the distal TI was not different in the two groups
(112.6   110.1  vs 124.3   96.1 , P = .5). By logistic regression analysis,
a proximal TI >150 was an independent predictor of both neurologic compli-
cations and technical failure. Age was also independently associated with
technical failure. Appropriate distal filter placement was possible in all cases
with a crossable stenosis, irrespective of the internal carotid TI.
Conclusions. The proximal TI is significantly associated with both technical
success and neurologic complications after CAS, whereas the distal TI did
not influence either outcome. The presence of distal kinking or coiling should
not be considered a contraindication to CAS.
The fate of patients with retinal artery occlusion and Hollenhorst plaque
A.B. Dunlap, G.S. Kosmorsky and V.S. Kashyap
Objective. Ocular symptoms and signs often herald hemispheric neurological
events associated with extracranial cerebrovascular disease. However, the
presence of a Hollenhorst plaque (HP) or retinal artery occlusion (RAO)
and the risk of stroke is unclear. The purpose of this study was to review
the outcomes of all patients who presented with a HP or RAO at a single
institution.
Methods. Between 2000 and 2005, the management and outcome of 130 con-
secutive patients with a diagnosis of HP, central RAO, or branch RAO (ICD-9
codes 362.30 to 362.33) were reviewed. Patients with transient monocular vi-
sual loss (amaurosis fugax), retinal venous occlusion, and other ocular pa-
thologies were excluded. Electronic and hardcopy medical records were
reviewed for demographic data, clinical variables, radiological, and noninva-
sive vascular lab testing. Duplex and magnetic resonance angiography
(MRA) of the carotid arteries were reviewed to confirm the presence of a le-
sion and quantify the degree of stenosis.
Results. During the study interval, 70 males and 60 females, with a mean age
of 68  16 (SD) years underwent ophthalmologic evaluation. Symptoms
were present in 61% of patients and included eye pain, blurred vision, or atyp-
ical visual symptoms, while 39% were asymptomatic. Atherosclerotic risk fac-
tors in this population included the presence of hypertension (73%), diabetes
(33%), hyperlipidemia (75%), and tobacco use (38%). Amajority of patients un-
derwent carotid interrogation via Duplex imaging (68%). Carotid bifurcation
stenoses ipsilateral to the ocular findings were <30% in 68% of the patients,
between 30 and 60% in 22% and >60% in only 8% of patients. Six patients
with lesions greater than 60% went on to have either a carotid endarterectomy
or carotid stenting. Follow-up data on this group ranged from 1 to 49 months
(median, 22 months), with no stroke or transient ischemic attack identified.
There were five deaths during follow-up; none related to stroke. Serial carotid
Duplex examinations failed to identify progression of carotid stenoses in this
group of patients. Overall survival was 94% at 36 months for this cohort.
Conclusion. The presence of a HP or RAO is associated with a low prevalence
of extracranial cerebrovascular disease that requires intervention.Eur J Vasc Endovasc Surg Vol 34, December 2007Furthermore, in contradistinction to amaurosis fugax, these ocular findings
are not associated with a high risk for hemispheric neurological events.
Incidence and clinical significance of distal embolization during
percutaneous interventions involving the superficial femoral artery
R.C. Lam, S. Shah, P.L. Faries, J.F. McKinsey, K.C. Kent and N.J. Morrissey
Objective. Distal embolization of plaque or thrombus may cause organ ische-
mia following percutaneous peripheral interventions. The purpose of this
study was to evaluate the incidence and clinical significance of particulate
embolization during percutaneous superficial femoral artery (SFA) interven-
tion by monitoring with continuous Doppler ultrasound. The rate and timing
of embolization at various phases of intervention such as guidewire crossing,
balloon angioplasty, stent deployment, and directional atherectomy were an-
alyzed and compared.
Methods. Sixty patients underwent SFA intervention. Of these 60 patients, 10
patients underwent percutaneous transluminal angioplasty (PTA) alone, 40
patients underwent PTAwith stenting, and 10 patients underwent plaque ex-
cision with the SilverHawk atherectomy device (8) or Spectranetics excimer
laser (2) with or without additional PTA or stent placement. A 4-MHz Dopp-
ler probe was used for continuous monitoring in the ipsilateral popliteal ar-
tery. Distal embolization was registered as embolic signals (ES). ES were
quantitatively assessed during critical portions of the procedure including
guidewire crossing, balloon angioplasty, stent deployment and/or atherec-
tomy. ES during different phases of intervention were compared using anal-
ysis of variance (ANOVA).
Results. ES was noted in every patient during wire crossing, angioplasty,
stent deployment and atherectomy. The average number of ES noted during
guidewire crossing was 8, PTAwas 12, stent deployment was 28, SiverHawk
atherectomy was 49, and Spectranetics excimer laser was 51. The frequency of
ES was statistically higher during stent deployment vs wire crossing or bal-
loon angioplasty but equivalent to that generated by plaque excision. ES
was observed more frequent during balloon angioplasty than during wire
crossing. In one patient who was treated with the excimer laser, a single run-
off vessel was occluded with embolic debris but patency was restored angio-
graphically after thrombolysis. The patient went on to require below knee
amputation. During follow-up, all patients with claudication reported im-
proved symptoms and those with ulcers or gangrene demonstrated healing.
The average increase in ankle-brachial index following intervention was 0.31.
Conclusion. While ES were recorded at each step of SFA intervention, the fre-
quency was greatest during stent deployment. Despite the frequency of these
events, only one patient developed angiographically and clinically significant
embolization. Thus, our findings do not support the routine use of protection
devices during percutaneous SFA intervention.
The relative importance of graft surveillance and warfarin therapy in
infrainguinal prosthetic bypass failure
R.S. Brumberg, M.R. Back, P.A. Armstrong, D. Cuthbertson, M.L. Shames,
B.L. Johnson and D.F. Bandyk
Background. We sought to describe modes of failure and associated limb loss
after infrainguinal polytetrafluoroethylene bypass grafting in patients lacking
a saphenous venous conduit and to define specific clinical or hemodynamic
factors prognostic for bypass failure.
Methods. We identified 121 patients (mean age, 67 years; 90 men and 31
women) with determinable outcomes (minimum follow-up, 2 months; mean,
17 months) after 130 prosthetic infrainguinal bypasses between 1997 and
2005. Ischemic presentation was rest pain in 52%, tissue loss in 34%, and dis-
abling claudication and/or popliteal aneurysm in 14%, with 24% of patients
requiring a redo bypass. Distal targets were the above-knee (n = 44), distal
popliteal (n = 27), or tibial/pedal (n = 59) arteries. Sixty-six (77%) of the be-
low-knee (BK) target (distal popliteal or tibial) bypasses had distal anastomotic
adjuncts (vein cuff or patch). Duplex graft surveillance was performed at 1, 4,
and 7 months after surgery and twice yearly thereafter, with recording of
midgraft velocities and imaging encompassing inflow and outflow vessels.
Arteriography and open/endovascular intervention was performed for
stenoses identified by duplex scanning (peak systolic velocity >300 cm/s;
velocity ratio>3.5). An attempt was made to salvage occluded grafts by using
747Abstractscatheter-directed thrombolysis or open techniques. Eighty-six patients (74% of
BK bypasses) were placed on chronic warfarin therapy with a target interna-
tional normalized ratio range between 2 and 3. Prognostic factors were identi-
fied by using univariate statistics and multivariate logistic regression analysis.
Results. Three-year primary, assisted, and secondary patency rates were
39%, 43%, and 59%, respectively, for all bypasses, with no difference noted
between above-knee and BK grafts (P = .5). At 3 years, freedom from limb
loss was 75%, and patient survival was only 70%, with no adverse effect
on survival imparted by amputation. Sixty-nine total adverse events occurred
as a result of thrombotic occlusion (n = 51), duplex scanedetected stenosis
(n = 13), or graft infection (n = 5). Forty-nine percent of all initial graft occlu-
sions eventually led to amputation. Twenty-three grafts (27% of 86 patients)
in patients maintained on chronic warfarin were subtherapeutic at the time of
occlusion. Use of a distal anastomotic adjunct with BK bypasses reduced
graft thrombosis (35% with vs 60% without) but did not impart a significant
patency advantage (P = .07). Multivariate analysis revealed low graft flow
(midgraft velocity 45 cm/s; odds ratio [OR], 6.1; 95% confidence interval
[CI], 1.9-19.2), use of warfarin (OR, 8.4; 95% CI, 2.1-34.5), and therapeutic
warfarin (OR, 24.6; 95% CI, 5.7-106) to be independently predictive for bypass
patency. Graft patency was maintained in 89% of grafts remaining therapeu-
tic on warfarin compared with only 55% of subtherapeutic or nonanticoagu-
lated grafts (P < .001). Low-flow grafts (n = 61) occluded more frequently
than higher-flow grafts (46% vs 13%; P < .001). Therapeutic warfarin aug-
mented the patency of low-flow (P < .001) but not high-flow (P = .15) grafts.
Conclusions. Low graft flow was a more common mode of prosthetic bypass
failure than development of duplex scanedetected stenotic lesions during
follow-up. Early duplex scanning may be more important for characterizing
midgraft velocity and related thrombotic potential and selecting patients for
chronic anticoagulation. Maintenance of therapeutic warfarin is paramount
in optimizing prosthetic bypass patency and limb preservation.
Target lesion characteristics in failing vein grafts predict the success of
endovascular and open revision
R.T. Hagino, M.K. Sheehan, I. Jung, E.D. Canby, R. Suri and
B. Toursarkissian
Objectives. This study examined the association of anatomic and temporal
characteristics of graft-threatening lesions with the efficacy of percutaneous
and open graft revision for failing infrainguinal vein grafts.Methods. Consecutive open and endovascular revisions for graft threatening
lesions were reviewed. We evaluated graft durability and individual target
lesion response to open and endovascular treatment to determine character-
istics that may influence outcomes. Treatment failure was defined as target
lesion restenosis or graft occlusion.
Results. Eighty-four (58 endovascular, 26 open) infrainguinal vein graft
revisions were performed in 67 failing, nonthrombosed infrainguinal vein
grafts. Primary assisted graft patency at 5 years was 63% (95% confidence
interval [CI], 46% to 77%). Follow-up was 29.5  19.2 months. Grafts treated
for early lesions (<6 months) failed (occlusion or need for additional inter-
ventions) more frequently than those with late occurring lesions (P = .03).
Overall target lesion revascularization patency was 45% (95% CI, 32% to
58%) at 3 years. Average time to target lesion revascularization failure
was 7.5 months, with no significant difference noted between endovascular
and open treatment groups. Overall target lesion revascularization patency
at 3 years was also not significantly different between open and endovascu-
lar groups at 54% (95% CI, 30% to 73%) vs 41% (95% CI, 25% to 56%; P =
.15). When divided by early and late-occurring target lesions, endovascular
treatment of early lesions was associated with inferior patency compared
with open procedures; no difference in patency was seen between treatment
groups for late lesions. When divided by target lesion location (anastomotic
vs mid-graft), treatment for both proximal and distal anastomotic target
lesion was associated with inferior patency compared with mid-graft
revision at 32% (95% CI, 17% to 47%) vs 62% (95% CI, 37% to 87%) at
3 years (P = .03). In addition, although results of anastomotic target
lesion treatment significantly favored open repair, even open repair of
anastomotic target lesions was associated with a <50% patency rate at 3
years. In contrast, mid-graft target lesions treated with open revisions
were uniformly successful compared with a 54% patency at 3 years with
endovascular treatment (P = .24). Short lesions (<2 cm) fared equally well
with either endovascular or open treatment. Univariate analysis noted
only anastomotic treatment was associated with significantly increased
odds of failure.
Conclusion. Grafts that develop early lesions fare poorly regardless of treat-
ment modality. Lesions involving anastomoses of failing grafts are better
treated with open revision, but patency after treatment of such lesions is still
worse than treatment of mid-graft lesions. In contrast, the method of treat-
ment does not influence outcome after treatment of mid-graft target lesions.
Thus, endovascular therapy should be reserved for focal, late-appearing
lesions involving the mid-graft.Eur J Vasc Endovasc Surg Vol 34, December 2007
